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(57) [gift] 

[a®] rasas.* zj- )ummm-k>i>'* ? z z 
«©&*(c*tic;-r£2/v- nasi i b&:Sfirr-£ME 

Alii. MEA 1 \<D%l\W<DT s- K^gl 1 die 

«&$*4*mTr*&##j63$ i 2 i . me a 1 1 ©m 

8t©il«?l2 2 1 a*<ff$Rg?n. ME A 1 1 Ktt&TtZ 
MOWft-cm!i<Fm$m.2 2 l a©rt<MSIS#|5)±«:Sl,> 

_baJffl]«t»;gPM 2 2 i. SV-KWl 1 b&tfT^- 

Kmei 1 <i±.K.&*tmhtiz>mn#\ u. 1 1 e 
mumnfoi 1 c. 1 1 e tmsmictmLxmu 
m&*)m<»ni?m&zmi8r?zm'm&i 1 f i> ±sb 
®Mvm*2 2 ifttc. me a 1 1 j&uttmm&Qn 1 2 

2 1 1 tzmm-fz. 





[ftfflFlMttDttEB] 

in&a i ] mmmmt . ^mmmmmom 1 Botes 

V h ft £«&©T -/ - Fmffii . Miam 1 ffi©S*HM© 

ffi-r * 5m8?sK©f& 2 SKiBJrfar - fh@©&* cc 
jti&Lrgw^ft^jg^o^v- F««&«jMn-sc 

iictot, «&©iWS^fe;U£§iNfc5rc«)£$ttfcm 

irie^w^ms*^©^ 1 mmtcm^i o-caw 6ft 

Tfc 0 . Bu!aS8Sf?JSHg»^8:©lfl 1 ffifli|©T s-~ F 

SirsBfi8?ft)Sm«si£#©jfi 2 MJ«:*ffSj o rsw 6 ft 
rfco. £»£ffi&3tt£«&©a»?L#^3ft-c<,> 

rm-c$>Z£M* +• >^^^RR3ftri»s±gpfflI«« 

Btns^?»sm^^ft«:$s ft sstrie^<a^;bcr>* 
y- Fmg&tfr-/- Fmffi±tc&*igwe>ft5*m{* 
4. 

v- wm&mz $m? % & u > % *j v> > ? * mm? & t 

SflfW«tKSPt*4 . *S«-T SCt «t^f® 4 t Z Mfmm. 
-^(Sj(C?a o TMtf-C«gjt&5>JJI5fiS ? ft-c <, >z> c t *n 

®t? zm*m 1 tcsimom^mmmj * y-juwsMi 

0 r #8i 3 ftte -o©^«c^ ft-eft«£W£ 

#s i i,fit3fcjf 3 ©-5 fti>rft*> i jsjesett©^ 
MAMS-* 2 ^-JUgSf^mrfe^Ji'^ - 9 

[ m^m 5 ] &nea*i?L#£j& <* ft z>&®mD?mtc 
te&mm<Dffix?i&*jcmm2 n zQm&tfimi&s ft. 
ifrtBsm^ +• >* Mt, mm±.^wmimti(Dmtsmm 

£-r 5~^[S]tc?9o r 5itfT*atcDS5 stfrc $ ftr 




(2) «fP32003-282131 

2 

i&£#4 ©racc^ge^ 6©*#©r*g£Kfr±-r s^ais 
w^hn^c i £*s&4-r zm&mi «ciat8©ji 

ifim-) h ftr 0 > 5 C i i T Sif^JS 5 {ClBt8©a 

[ff*J18] Bufa±a5^«^giJ«iHiiiBafl?R)^mg 
*^<t©^{Ci1-g|57!»»6©*^©aa?:K)jifrS¥SM 
10 *<SW6ft7:t,^Ci5:«F©<i:-r5if*]ll&c>Lii3}? 
J13 ©^ ^ii-rft*> m«:iBtg©ji^MB:^ £ 

«3^^R-c^fi!t5ftrt>-5{: i 

3 © 9 % c»-s*ti* i mttffiSi<Dmm2.m& * 
m^m i o ] huib* y - pflnracFmBT s - f« 

{ciB^©a^Ma:^^ * ^-*jwniii'k^ » i'. 

*®«IIC. ■?-ft-€ t ftHfriB?g«t«S?4*iiiffl-r5«Rf4«*& 
CMRtt 6ftr t>Sj8S*4«|&8|Ji . 
irfB^«j&se©MMfflI«cg-^ig:wp>ft-5fe©<b ur. 

Ftti. B>fiBrtM©S*HffJ©M-Cib5fi)KMM©i1-® 
ccfaiBT y- p«ccDft« {c*fj6urswftftS«0»© 
30 *v-K«ffii*ftfi|-rsci{cj:o-c. 1S»©mfi[i2 
J: >> {c-eft^ft*M8J&3 ft/tIB 1 ROW 2 ©m 

ImIB0 1 fcJ:tfSS2 ©S»@0^^l^i*©-e-ft^ft«: 
Sisft5S*fi:i2^©*y- ptw&crr ^~ K«flLh 

«C*<r«WftftS*«f*t. 

mfta^ i Rcf»2©siBeiigse^f*©-eft-eft©ji- 
40 *iiias-&4fi[»©am?L*»s^^fiSSftri»s*>©-c 

*•). fi^toSti^CttcJ;*). wflB»l*Jj:^2 

©««?»Bi«fi^i^s^jiiB94«^ai5*iR!gfrs <t 5 & 
tit. 

«c^[Sj-r2,fflU©Brtr. s>ri3is^©am?L©«JSiJ^i^ 

50 ■feJMji'. 




(3) 



3 

©si^r. — if fait® -oxmvximmmf&zti-a,* 

[St3fcE 1 3 ] m$Z£M* + fjfB±«JS 

msvii'cmi&stix^zctzmsit-rzmmmi itc 

CTFgBWJ«t«gBt*©)R^«:*jt,»-rit»Elgp^*^-L/-C^SI 

tttMrr s Srt-c. — ^[fi|(c?& rs^-ctt^^fig 
err *scDffi5a«f(c^Ess c t zmi t -r z>m mm 

[»*i 1 6 3 i!ra±g|jflpj««g|jivf <t c n«c^ftsr * 

HflSKJ&meHi£{*<!:©[S|. &O f /£fc«TgflIJ«t*SIS 30 

a>e»©*#©»2t:B«i±-r -s^asfitaisw &*rc<,»* c 

c i»3}^ 1 7 ] mm±$immvimt t c ntcMm-r z 

#>e>©*#©jKi£i«±-r 2>¥&mifi&tt 6tvcc>-s c 
)\<m*mm*z>\"*v 4 o 

&&ttft&?£iitJj8B 1 fri,>bij!5ja53©5 ^^-rn^ 
m^m 1 9 3 H«fB±gBffiij««gm<b c *itc*tic.-r s 



^2 00 3-2 82 1 3 1 

4 

6©*^©as^Es±-r-2.¥sifli^i9:w e>nr^s c t 
law ^sc>'&f*j&^MrtSijB 

[000 1 3 
[00023 

[ft*©8ffi3 mm^fy-jmnmrn (Direct 

Methanol Fuel Cell. JiTF. r D 

mfcj tmr*>) ixmmcDj % s-jitmitfflomm 

<t©JSt&(Cj;i3^?:^£-r-5^^S-C*6. DMF 

mwmtS, PDA. y-HAV3>fttTO 

[0 00 3 3 DMFC«Bfr»L/cJ:^{c. y^y-jbi 

<!: ©raccm^K^SE? nt I, > -5«jg=Sr *tT S . 
[ 0 0 0 4 3 T S~ F«gRCf* V- F^S«. j^*4© 

«*&s^ffiiS(©/t*©^*4ffi;tst®. mffisiKi^min 

^RRSSiUr^O. 8ft/g7cJKJ£©fc#©jM8gtc 
«. fiS-C4,«5t^!|$tt?rWrse^d:i'©aifeR*(^ 

[0005] nm£.ftwt L/r«. j^^st. * tcit&m 

«J©SPW5:^(C?f ^fcfeCCWffijaa (wet-pro 
of ed) 3ti-Cl»S„ mmmmt. Jl$50~200 

[0 00 6 3 DMF C©^gJSlK«. ^J&J^b-TST 
^- KSlSi*^'f^><!;^©g7c«:j;4*y- KS 



(4) 
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[0 00 7] 

CH 3 OH+H,0— CO, + 6H' + 6 e" 
3/2 0 ) + 6H' + 6e--3H,0 
CH 3 OH+3/2 0,-2^0 + 00 

Lx*Rv=miumz±i&?z 

[0008] DMF C*{jH2;U©^mjE{iS|&e5jK:« 
O^CuamEEtciOKT-rS/cfeCCO. 3~0. 5V(C 

vWAt — o<D%m* + ffitt* fc« -S«-©<t**j 6*> 

[0009] *yjH-5jt5©««i^n«». i ftommm 
ttmwais© — 3©H±{cji$(S3 tiftmsL<owmifi^-r 

[0010] U*>U ;W#-9iWllt?tt. 
*«S±»fcO. ^«l&<bm»»S<!:*|3|ll#{c5g3iT 

PucA^xmkDm&zMg-rz. -e-u-r. ms*fB«: 

fir, *&®l£tt&Bp I ftci&8>&. 

[0011] z<D*5tmm.**fm-?z>tc&K.u. m so 



(T>- KJgJS) 

<*gJSJ50o> 

Mmmzmxic Lxmm&vucj:^mm^:^m±-r & 
seta ->x m&m.m±(Dr.miu%m*mmK.mm s 

[00 12] Sfc, DMF CTtt^#©83fc£EEtS*8» 

tur^ffl-rifctotc, dmf c-tjvjiy iwmmt. 
S7c£ic;#*}-i* v - K^e^su^miiaswtcS! 
84-r6«igr&{:mtf&e>ft^. l-#»u dmf c-fe^u 

v ftmitcwa-t ^titc^mmxno—mfimnfiti-c l * 

Jro-C-fcJi"*? ^WoSMAPWh 1 1 * -3 
C©*&8lft:«>K:. -£©g#s*ifcgfr»t?tt t gp^ 

[00 13] CC^&JSJgfclSfcTSfcfeJttt. 
[0 0 14] 

0. mffitnaJ^<!:0«B4i1oa^ffiAl*b3tl/cDMF 
[0015] *^©®2©@fl«)«. ^WtcSm^r^ 

^=a«jK:«i$ij-cirsDMFC-fe;u/<f v ^rnktzz tv 

[0016] 

ic^mic^Hu. mmnmt. mmmm<om 1 m 
w 6>ti*&&©T ✓ - K^ffii . mam i ffi©£*Hw© 
®r*smw»K©^ 2ffl{CHiri2T y - Kmg©&* tc 

fillf nft (WT. ME A (Memb rane E 
lectrode Assemb ly) il^) i; i 
fEMEA©S&l mtCttftLTm-thtlXis*). mifaME 



(5) 
7 

A<om i m<DT s- h-mmicwi#im*i&i&? zimm 

B>ffSMEAK:St(SlTSiiJ©ffirtTfifB1g^©3l 

a?L©rt mm^m± £5t, » (csgjs-r s m$x $> s * 

A(t^gftSrorfB&iJMa-fe;l>©;</V- K^@ROfT^- 

mn#t. m&t&m&vzmtt&ic. mibmeasv io 
[ooi7] ttc. ffi&mtn*mffc?ztctt>t l c*mi(D 

w&Mnmomimmm&micttfa'r zmomx $> z m 
Mnmofimtcwtv t,tizm&<DT ; -- kss.*:. mm 20 

mg©£*K#j&0Tt&w6n£«&©*7v- Kme<t 

^■n-^n^fixsn/c— )H©mea (iis^2©m 

FA) i. ffli&miRVm2<DMEA<D?ti?tllC-g$ 

*wivt>tiz>mm#&. mismmfrzwmbic&i&iLx 

§^*fML.rg;w^nr43*). J*sp£©rar^£aj& 30 
3 •£ £$tfc©iiSi?L#& * Bis. 3 nr t * & t> ©t? * 0 . 
ffl^fcsnscifcfco. friemi*sj:?>'m2©ME 
Aso'j8s^§t*&gp*jRg-r.5<j; 5 tz»w>t/&nmir 

o«:*$i,»-c t B5fSMEF{c*fisj-r5iii©®F«3r. mftsa 

&©ffl»?l©F*3ffli|g|5#|3I±£;§:<, > (cjtife-r £ jftSBT* £ 
DMF CHs^-c y f*!fi«3tl5 ( 

[0018] ##fci8tcf©&Wt <fc*itf . mflB^,^ + > 40 
«9fB±SWII««®«Riyf|IKTSBffl!l«tteWt© 

[ooi9] ffe©*sswK «tn«. irea*i?Lu±aisM 
««gmscrFgpro®wsiJtt©5R^«:*j(,»T*rasi^* 

lirlB^? + >*;Ki§««g|Jtt©)R^{c*jt>TMM^ 50 
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Z&m-&?ilPlic<Qr,XBf8.2ftZ. fc^SA,. ±SW1J 

«l#g|*tfc::tei,>-c©*, ffifma*. *R3gi5#£;ft- ure- 
sis n/c-o©^(t^ft^ft«^^3ttT:te o. m 

[fijtcSo r mm 3 ht t >„ 

[002 0] 3 eCCffe©HSS0«{c J;ntf . miBiiSm** 

3tizmmm*&mzti. mrta^s? mib 
±S)5iiis«eWvtRcrFa5ffliJ®»:giJtt©jR^6c*ji»r v ft 

xmvx&&mmi&2tizi!>. asm*, tastca^ 

■ri-*[6i«:?9^r@?>-c»S©®;gtt(c^R!c3ns. 

X$>£l,\ 

[0 02 1 ] #^tC<fc£ji»MDMFC-k;U'<^© 

m^o^mmmicjztnt. ftta©i?j:g(c3 6tc. ±bmh 

«t£S15W £ C tilcttfc-? SMEAt ©SISCJc/S /cteT 
^Mffit£m*£Cft(C*tlBT£MEA£©fg{c. ifgBfr 
6©*#©S@£i»±^£¥j§J£#i&W6ftTte»3. ft 

^. c©$Btfc£JSa:. «f«c^*y-^af©*{tj(lB*4«: 

*f u rwnAtt*w^- z&wmwx jgfiss n -5,. 

[0 02 2] 

[00231 H1B. *^tC«tSa^)DMFC-fe;l/ 

v ?<Dumwj:mmmm*m-rmmmxih 0.02 
c©a^stDMF c-fe;ws 5 *©«jf#j££ jurat/ 

[ 0 0 2 4 ] 0 1 ^^02 €r#MTtxtf . -WJBtC^ 
SAP 1 2 3 ^fiSS nfcAffii*tt©i(m«iti&8|l 1 2 © 

-r&*>^0«ti©±-Rc. ^^y-^sc^^m© 

«fc f) ZZmZtf *> — *f©M E A (H8??l|jSlS@SI£ 
(*) 11. 11. ^^*5^^1feJ:^2©MEA*JM 

[0 02 5] ttTIBMEAl 1. 1 1 £ cn^0"f*®I 
JSKftl&SB 1 2 £«7 , N®«cK©^^^>y2 OF*3{CiRS3 
ft£„ BfflB^'i'^>^2 0«. TSPfflI««g|JM2 1 lte 
Jrtfgfl^ 1 2^P>^tSTSS*»2 1 <b. JigPdI««SP 
tt2 2i*F,Mjn5. CC-C. TaJfJ«t^gHM2 1 
am?L2 1 1 a*iS»m$nrt^. S(*2 
1 2«. T«£tKSW*2 1 l©SSIJ-C§fSffi3«:^J!S 

sns. -eor. ±gufl?Hgt«ia5W2 2{c«, ^gpi^^ 
^> yrt t ©fa-c^£jija3 i+^a»©jim*is^ 

Jgs£3nr*i»5. ±SUfflll«t^gP»2 2« > b?IBM^2 1 
2©±*§SU{cSji!!!L/-CmrfaTSP*ft2 l©±^4^^g 
«©^SB£)Q:S„ 

[002 6] — MfBM^2 1 2©rtB&t«. 
*&SP1 2©dJM<!:M<*rtE<b*fSRI3-lfr. ^tt*&gp 




1 2i(cMifiit4T/-H mm 1 1 dm-cm&Tz-m 

fl«f^©SfUigS4fift-r4^'<-f2 12ai, 
#*8ftH?L2 1 ZbtifimmStiX^i. mrias 
#2 1 2©±igCC«. «af B_hSIHffl«t#;SBW 2 2©H=M(C 
^RK^nstS^SI 5c*flc;-r£SSfcHgjS2 1 2 

d^swenr^-cijiaispffljst^aj** 2 2 £ts&*# 

2 1 40Dtt^*«»*. tiriegf*2 1 2©-WJK:«|ffiB 
»4tt*S35 1 2 ©i«l4&An 1 2 3 (CtttS-r SKffiFl 2 
1 2 c*$l$Sti&. 

[0027] B?iaiK^«i&gp 1 2 <D±.immtct5Mhti 
•5ME a 1 1 . 1 ut. mrnmmi 1 &t. nmnmi 

1 a *4M>K:-t©Pfffi . -r&fc>%. 311 SB. fcj:^© 
S*f®-C*sm2®{c§^i9;W6ns1S^;<DT^- Km 
Si 1 dM*V- K«gl 1 bZMffitZ. — 3©T 
F^ffid £ — 3©#y-Ktil 1 b £#§iiift-fe 
JUCCffiS^lETS. C©fgfll» SMEA1 1. lit*. 

F«g 1 1 dSCJf*v- K«S1 1 b©±M(c«ffl 
tt©£Jl-CJ£fiR3tifc|gm{*l lc, 11 e*i»tt6ti 
5. *fc. mjJIStSgl laOfcflUCtt. #fitAO»y 
- F©»1ifc£ CtKCKSO/cmfi-b^CDT^- F©« 

*f*&s«Af&<c8ift-r&amtti i f aqMB»w&*i 

[0028]-*. B«fSiB5*4«*&SiJ 1 2 tt. MttftMa 
1 2 3 £WT S^BtJ^©^ * ^ -;H?SBS:g-Cft o 
r. ^©iTffiCC^jKgfl. 1 2 2 aJPMRJRttSnft: 

[002 9] £-f. •b^y^©iS»JsSE«:-3l,>rPI^ 
5. 

[0030] H3tt. miRUm2K.tjkZtitcMEA 1 
1©T>- FS«1 1 d5r^-r^PffiS-C*»). H41*. 
H3©A-AS»rffiSr«>5 0 03Ttt. <Plr H 
©Hi&l 1 e^^f^^ilTM, 
[003 1 ] H3RffH4tcii%3ti;ft:J:9<c. SJBffM 
1 1 a©i»gP©Bf(^®K:f!Hft7-7>yS!^-ir^ F 1 4 
W#3nrt»S. C<D*fXtrv h 1 4tt. PtfrttRtf 

±191 -ca. #BS$nrt»s. ne**** h i 4i*. 

Jftttffifeasi PHI 1 d tt/fcj* 

jr y-^-fejU/N' ? ^©J4S5{ctin-2. C £ SrESitT-S/c 
»(CMEA 11.1 l©±TE©i»a5(caW6n > -fert/ 

/<» *©ttis n D n #*airc6tt/ci${m»3ftT->- y > 

[0032] wifBmg?S^ 1 1 a©Wffl«:{*6ifi©7 J 
-Fill 1 dM*V- mSl 1 b#t!E*t*fcfcJtc 

tt*3*vci>*. -rftfc^. ttjsmiti i a©-®«:6 

ft©7^-KSSl 1 dtfffi£fflm. Wittf. filmm 

©ra^-cssgsn-cfco. *mtflti 1 a©JSMffl«:B« 
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leT^-FSffil 1 dK*fI&T*6ft©>!7V-FmSl 
lb*^fSPaP§. W*.tf. laJD< 1 mm©raPgfffig^ 
htl,^. <:©*&£. -oOflMHMtl 1 a{C6<l©^t 

F«S1 1 b±(C&*IHtK©^m#l 1 e. 1 1 c#&a 
•r-5. «tt©PSI««cl 1 e. 11 ct*0 5 KSSflfc 
J^tCaSmffcl 1 f CC&KStvCb**. 

[0033] c c-cmn# 1 1 f «. -a <rart>%. 

6<1) ©7^-Fiil 1 d£— ffl©*y- FSffil 1 

10 btjcio^fissnseficmfifb^^maafjtcfi^js 

[0034] mffB^^ 1 1 f SC»R«flc lie. 11 
e. llctt. 5 0 Mmrt^J??r+#ftK§P^*W 

20 -c#^«t i 5(c«fiK$ns <> 

[ 0 0 3 5 ] 061*. iwiejimi&ISSB 1 

mi it. a6©B-B«l»fHH-C*4. 

[0 03 6] 06SCf@7{C^5nfccfc^{C. 
ffl 2tt, B»rSii53©y U-A 1 2 1 b£, timm&* 
-JH2 1 a^Sti^TWMfttifil 2 1c4« 
■TSTSI52ls:fl:l 2 1 <t. mfgeTSP*<* 1 2 l©±*(CiS 

^sns*>©<t orjum«i&*-^i 2 2 atmrnsm 
mmztxit±mmwMi 1 2 2 i^jurr 

[0 03 7] ttSf4^*&gPl 2rtCC«^:Sry-;U*JlRS3 

1 2 1 c©JW(c»ftv^nME Awmgztiz. mi 
±$Mmmii$i 1 2 2Rvrr%imm;&wi 1 2 1 ct** 

r. H?ie&f4«i£gB 1 2©^^ y-jn*. ^ttBg^w: 

«fc 0 i§5ie±2P&*4«*&« 1 2 2 RtTFg|»{fcte« 1 2 
1 c©*R*4^^-;H 2 2 a. 1 2 1 a =kMCXd>M 
T*o. FtlBtcSiftf 6 tXfcSM E A 11. 1107/-F 

msi i dtcMsns. aefCTK^ns.t^ 

cc. ttMmu^i 2 l d#l9:w<E>ft-T:(,>-cfcJ:<. c© 
40 M^ffl y y i 2 i dtt. ±gp^«*&® i 2 2©^ragp 
»*3^-r y- 1 u-c©!s:sii?:-r5. 

[0038] «±. is^<9 *©»*«Jtt#Ji*SiWU 
te. tt£3iifc'&Jl''-<9*K. — Td^KnWdff 1 2 © 
TgP^f4«*&« 1 2 1 cJ&V±$Mmim& 1 2 2 (CM 
E A l l . li 5&^«;fi < ]{c^&S:a$nfcfitji!gj-c& 

aa?L2 1 1 &tfimm!£2txtLTm&mtmt2 

1 1 <bTSPffliJS«gP*t2 1 l©^»(C^3tl5S«:2 
1 2*Wi-*TfiS**2 1 £, 4UtfiK(ca»?L2 2 1 
a *J|ftW 6 *i/c±gUWJ«tKSI«5t 2 2 £ K <fc 0 ^«J» i>> ^ 
50 2 0#tffcjR$ft. C©^>?^>y2 0F«3{CjK^t*&8Pl 




2. -*t©MEA (Sfn*JJ:0'Sfl2©MEA) 

[0 0 3 9] Z<D£>j fimm.it. >^Vls9lQn<im 
ME A 1 1. 1 l©P^(CS^6nT(,>-5j8S*4fl«&SiJl 2 
*6MEA1 1, 1 \<Drs- VM^JZ s-)l>ifim& 

<* n . '^v>>/2 0 viMmimt 2 2 SC^TSBUI 
mx.mt2 1 1 tci9:w6nfcjia?L2 21a. 211a 

[0040] *&w<D<mkimi&2Hz&£i.mtim&tc 
^£s?>^2 ocD(,>-rn*>— gu^^n/c^F. w 

ffim?L©— S5#gaift7cB$K:*>. S&*ftt:c»&(,»iISl?L 

[0041] c©j:^^^«i&eKg» t fcr^ufc_hsu 

iW®«gm2 2&tf/£/c«TSPOT«t#SBtt2 2 1 (CIS: 
[0 04 2] H8tt. BiTIBM^?L2 11a. 221a* 

mm 2 n s ±SBffld«ttgi*t 2 2 scFFSPfflisttgisi* 2 1 

•5. H9i;t. £»*+>*^2 2 1b. 2 11 bUfiltm 

2nz±mmwmt2 2RzrF$immvi$itt2 1 1© 

SMEAK2t|6rr£fflJ©ffi£t,>l,>. J*®£W:. WffiCDS 
*fffll©M£t<>5. 

[o 04 3] ssscflagtc^sft/cfc^tc. ±^m« 

}*8tot2 2CCtt«»©il»fL2 2 1 a#TOS*rCt,> 
5. H9CE7*;**-iS<t:te»5. 8frie±^fflJ«tKS&W2 2© 
rtffl-C. iMffl1«&©iI£tfL2 2 1 a<Dftm8lfm±*:K 

u(ca^^s?tsiJ-e*^M^^>*^2 2 i b mm 

SftTVS. C©£fi*+>*.>1<2 2 1 b(t ^SUISS 
Tfflfl«a#gW2 1 llCfc. I^«©^M?- + >*;U2 2 1 

b^tssnrtirfcic^ c<DS«ft>^i'2 2 1 

btt. ±SPfflJ«t^SPW2 2SC>*/*/c«TSWWKWg|5M 
2 1 l©F*3ffi-CjIS?L2 2 1a (2 1 2 aKoUT&S 

«) zms.tcm£ur. i>rn*>— as®a*i7L2 2 1 
a. 2 1 1 & wmmztitcv&m%<D^<D£'>tmmm 

KJ: OSfcttfcO t,fcB#. ffe©g|$#©iim?l2 2 1a. 
2 1 1 a*^SgA3tl/c^m*i)A*o-rm*&$-if-S/c«?) 
<D<b<DV&2> 0 

[0044] ifrie© J: 5 fjr^MKt OXOgM? + > 
*^2 2 1b, 2 1 1 btt. Jj>rj£l,/cJ: i 5ttjI§m2 2 
la. 2 11 a*^ffl^^g[5^«c«j:OSt>n-5ti^ 

^g-C*S. S«^t>*;i'2 2 1b, 21 lb^gf 
LT*<E>i9>£Jg&©iim?l2 2 la. 2 11 a£±gf5fflj 
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tg**g|M*2 2RCTP«J«ttgiJ«2 1 KDrtETJt^-T 
ftfcf. — SB©iIfWFL2 2 1a. 2 11 a#&:bftft:i«-& 
(ckf&©3tfM>iiM?l2 2 la. 2 11 a^e>«*&Sti 
fc£$W*^l*-**;U2 2 1a. 2 11 biiOrgl 

SftrmgJKi&wgT-r & c <t zmmicm±xi*z>. 
[0045] hob, ±.$mmmtt2 2 . mea 1 
1. 8m«$&spi 2satcne.soiisi 1 c . 11 

2 2 1a. 211 a^IRSn&^tfWKSf. H 
10 1 0 (CTn^^fc <fc 5 tc. ±gBfflJffi«SPM2 2 UffcttTSB 

wjs«si5M2 1 kd-sp^-c — ^tt\mwL0>mmi2 

2 1a. 2 11 a*iffi»r3nfc^pCC (HI 1 -C«tfiife© 

?L2 2 1 a. 2 11 a*fflSgig-rsS»^-t.>*JU2 
2 1 b£aCTj£#iS„ ItoJioT. ±§WlJMKSiM*2 
2©-S&©ji^?L*iafK3ft/elS5F. ffe©8&#©ii5tfL2 
2 1 a(CiSA$n7cSm* 1 ££a,? + >*;U2 2 1 bfcil 
CX&ifi-jXiJV- Km@l 1 b©£#CCi$}— {C#^3 
20 tl5„ HI 0«. 3<B©S^?12 2 1 a©5£— 

[0046] Mia© «fc -5 tt43NH(Cif b>?. H 1 0fC?n 
3ti7cJ;^{CHffiBiBlt^©*m«l 1 c. 1 1 eBSM 

^^^-^©ssftigKifciawen-ct,^., o*u 

Ctl6*ltl 1 c. 11 eBIB*ftJg£WT-&/c«>. § 

30 itft*i6 6. £^0^*y'-JU£-£©$4jijft3tM: 
* V - FM&UT -/ - PKHcm 3 « S C £ MX 9 

»©«ii-r ©ii^LCffiSSCJf-ecrtH-C^SRS tlfc^ 
^3=- + ^WO^USWfcfco-CHl^i'fc^ 

snfc-feju^v ^©j: 5{cTSP*(*©saj(cfc0issn 

C©J#^{c«fl5raL/7c«jg©-fe;^^ y ^©J; 5 (c 
-o©jgSI4«l&SP©MWlK:M E A *s*t VMlcmi h ti Z> 

40 — o©j|^«M^©WW«CMEA*Jjimfl«jtcKW?>*lS 

«t»iswt©c>-rnj!p — 3«:©^fi£3nrt)«fci». 

[0 04 8)01 IB, *?ro®&2Xlfcfl<c.J:&fe* 
^^U/cfe©-c*«5 . ±S5ffl!J«ttg5««:©*®a 

[ 0 0 4 9 ] H 1 1 (Cw3hfcJ: ^{c. ^-©^SP©Mi* 
2 1 2*W-J-««ffl©T«S*ft2 1 ©Sa5(c«!if4«*&giJ 
13WBU ^-©JiSctcMEA i i *is*>n-ri»s. 

-eU-C±8MM«tt8M* (±«) 2 2 ( J HUifiM E A 1 1 * 

so ftnErs«.@Tt5ieTSB*<*2 i cc^sns,, fc^^. 




(8) 



^)v^'j^ios^x±mmv<mt2 2«. 08&tf0 

C 0 0 5 0 ] J«±©J: ^CC^Sn/cHSS^CCfeC^Ttt. 

±8MW«ttsi5i*;Rt) £ /$ tcizT$i*&<DTSi>im.w.mt 
jcaswiasgw en. c n e>iim?i#s0 9 tc^s n/c j: 

[ 0 0 5 1 1 h 1 2 «. ±ajmswa5tt&i^/$fcttT 10 

^©{fe©!!^©^®©^*. 09 "CO:, ^^-f 
>*;P2 2 1 b. 2 11b**. ±gWffl«tK8M*&tf/$ 
fc«TSBM«t^S|5W©rt IB©MF«3-C. — ^(S)(C^a otS 

zrcimmmmzti-ci.>zm-& <t,><,>a>nn«. sara 

«t«3jamW*^©J£ft©/c»tcai 2{C^3tlfc«tO 

*>\sifimm.v>ffimw£.j&mzin.ti\it.. &twmtti»&i> 20 

[005 2] -~H. #ffe9J©3 ettffecSlifcflKcin 
tf. H«IBjiSi?L2 2 la. 2 11 a Ifi^WmStWti 2 
2&tf/£fctiTSUfflJ«ttgPt*2 1 l©^*{C^5ti 

■r. 01 3(c^$ n/c<t5(c. *ri^u/c#gpc. etc© 

#«J)&<*n£ ttttt. Baieii«?L2 2 1 

a. 2 1 1 a«. ±gWM«i£SM*2 2Rtf/£fcttTgB 
WJ«ttSM*2 1 ue*«,»T. *MS^-=&/M^T»IB$n 

fc^>©«# (MffiSPc. c) {c^n^ntt&j^&sn 

1 i©rtffi{c«^^i.>*;u^aefj{c^3nic 
i & * s . c ©^Ftc^m^ + > * ;k j— flij© jim^Rg 
«^c*«e>ffifflij©amfugfi£^cK:^5 0 c©^(c 
as u>gg?i trwriaii»?L0fiS^c. c©rtBtc 
§r>eags©sraaj2 2 ic. 211 c««3titij 

•3. ^* + >*;Utt&$RisS©am?l2 2 la. 2 11 
a 

[0 05 3] 016tt. H14SU®15KS3nfc± 
SWMMKSW*2 2£tf/g;fcttTaWIJ«tKSM#2 1 1 © 40 
3e>{cftk©^095:^-r. 2£5UtWC«0 1 2(c^3ft 
fc<t^lcft>M2 2 lb. 2 11 b#sSS£©S5@t£ 

fcfflst&sn-cus. 

[0054] «±|»W$n/c^W|{C*JU-C. ±aSflWfe 
ttSi5W2 2J&Zf/£tc1,ZT$mimm#2 1 l©rt®«: 
Sa©J£fJt©/c*©^m^ * > * 5 *ar fc 0 . 

[0055] wr. «&©iim?i£cn6£±gwii«t£ 

2 2 SO'/* /cttTSPffliJffit^m* 2 l 1 ©rtffi-etB so 



2003-282131 
14 

EMi%-rZ£5a.?- + >*)l2 2 1 b. 211b<t«c«fc?, 

«5$fc«7k^©?SS*lW±-r€.^Jg{COC>-CSiWT-5. 
[0 0 56] COiilB. 01 72^01 8tC^3n/c 
<fc5ic. MEA1 1 <b±gPM«t#8m2 2£©ra(C. £ 

3ft£*#«ffiW3ftT£M©.*#-fe;l^ * *©rtgBtc 
SfEASns. 

[ 0 0 5 7 ] 0 1 9 «. 01 iC9fi$tltc-b)W^ v 9 (Dm. 
1ST6n/cttSS?r7KTg{B89«j*?l-a«4«0T*O. 02 

0 tt. 0 1 7 tc^S ti/t±8PflBIS«g|J#RCf/i5 fcttT 

mX8. Ocmxi. 0 c m (*I/«S/J13) <Dffi% 

nsc©^*«*e-r-5/c»©iim?L2 21a. 211a 
^©raps*fei>Tffi5>j3nr*j«5. m#2 1 2«c« 

W?L2 1 2 b^JgRKSti-Cl^., ^©-HWSK 
tt-feJl/A ? *rt^©#fa^£WMEA{tlS!Wen/c 1 2 

«©*&-fe;i/*sajijiiies n*^ 16. 17 h 

ntTt>5. 

[0 05 8] < 1 . Sffi»jg>T S- FS^ffitt. StfWR 
W©R?»^«*&©fc*(cft*teao&t^?Lf4^SS± 
ici}~- ?K>X-7 v I P A ( i s o p r o p y 1 a 

1 c oh o 1 ) BlOPTFE (PolyteTraFl 
uoroEthyl ene) ^I^ltff/tX^y-* 
X+-X3-f^^Lt: ^?L14^»©*S±tcail, > 
j(^l£tJt®*^-5fc^. 1 2 0*C©^--^>-C2KJrafg 

(C. PTFE©^S£;fol 0%lCpg5Lfc„ flilS«Btt. 
P t R u 'T'^ 5? (Johnsoniatthey C 
o. ) tm±yk. I PA. 5%©^7 (Na 
fion solution. Aldrich C 
o . ) 2 B$IBiS£ U rf#/c^ 7 'J - ^ 

©^{Cftfctx/c^-7 ^ sa^st»£ P 

t RuX-7^^©S©i 5%T?*D. ®g©M^a--r 

jg3n/c«fii«8 0 -c©x^-^>-c 1 mm&mu-c 

I PA*I^4L/fc 0 

[005 9]*V- FSfi6«. &!£©PWfcttt*&;RO'J5 

d'. 1 PASOPTFE*ig^urf#/c^v';-=&x+ 
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S£ffcB£fP- 5 /c& > 1 2 0Xl*-zf>~C2t$ffieMZit 
?-3Kfil,fcttg£Wir£J:5tc, PTFE©Sfi£ifo 

i o %icmBL tc. mmmit. ptRu^ 7 ? <jo 

hnson matthey Co. ) fl&g&iTkv IP 
A, 5%Ot7^>iSSi (Aldrich Co. ) 

m>ntc+7 -i *>i§mit. mmzmmt or, p t r 
11^75 *©s©i 5%f*t3. wm<DMMv-7 : 4> io 

titcWfait8 0'C<DM£*--7>-eism&i8il,X I P 

[006 0] < 2 . ■feJU^N- » *fl|ME A©Si§>®8» 
mi*, i-7 -f 1 1 5 ( 1 2 7 //m. DuPo n t 
Co. ) *filffl0r^*Bf}Cr)^cr)/ces!){CH I SO 4 . H 

rm$w&©Mmfc&* 6*$rr-ofgFtji,;M£. i 2 5 

'C. QM~ Y>lhZs (Me t r i c t on) ©<&#-C5 20 
^fffl^KJDffi L/T 6 -fe^©M E A 3rt¥fp Life. 
[ 0 0 6 1 ] < 3 . -teJl^ ? ^<D^>»5g$nfc6 -fe 

[0062] -fe;UA * »K±fl|SM«ttflStt. TflSMRR 
gPtt-e-L-c^^gp (*fc«Bfiag|5) -cfl*(j£$*rc*i 30 
*) . ^«*&SS©PIWJ{C^«^m«rcitt5»jaie 3 ftfc 6 

[0 06 3] >fy-;«(i€itSt(Cj:D7y- 

aPOT«^awscrFggfln««giJtt(Djim?L* si c r * v 

[0 06 4] 02 Hi. OljflF 3 ftfc-fe*A« 

ffifS# 4 . 5 c m* "C* S^ffi 1 2 tfctfgGnJ8a&3 
ftT/cfc©£ffll>fc. 5Mj( £ ^-**«M4aAP«:tt 

AL/tfg. «m. aim (asw*) **-cf-* h ute. 

•b^^ftt. 3. 6 V"C7 1 7 mA (15 9mA/c 
m 1 ) £l»9tttt^U 3. 64Vt?26 07mW 

(48mW/cm') ©fiA-ffl^fc^Ufc., 

[0 06 5] 

[f£W©£&S] ^©t^jJ'TB, @S8t?|j£©fci6 

©li^iwi?^- fsss^v- rafeD- gp© 

««-C©*SMStirfci). liffi©3SD©«cj&f4« so 
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tmmu ttmma l *tim&m& s ft& < ri4fig<gT©ii 

[006 6] gft&JMHtabll Oa^R) . #{cmffi 
©±#fa&^©«*&©/ctf>K:MEA©2/v- p<c«M 

5i^^urt>ffe©$ft»*i6^,3 L i'>*;u*jicr^ 
*Hftl&<*ft£ t i:5K:&r>-Ct,>£ <> -flit)*. 
©M^WLRtf^?-* >*;MCj;«3 % -te^-rC 
&g<h©*gii£{4g. Wt©^8^(cK«&<*1-»© 

*>. mm Ltc <fc 5 «c±MM«ttaM#ROf/* fcttTSBflM 
««gp*ttMEAi©[g|K:^?L14f-^n> (SMBM) 
JRft i'©^®®*^-SE S -5 C <t Cc <fc r ttSBfr 6©S 
«I^*»©iSA«:Ja*fl«jK:jSBr^#5 0 
[0ffi©@m^cKiHj] 

[01] *#6^{C<fcSii^DMFC-fe^y *©<& 

[02] 01 (cm;* ftte^Wtcj; &£tMGfe-fc*s< 

[0 3 ] £ S*B*fS«k-fejU/s *lc®fli;* ft 

SMEA©^P®0r*S. 
[04] S3©A-Afi»tlHT*4. 

[0 5 ] xmmic «t •6jgsi4m?a-feji/>'< * n 

[06] 01 n/c^Bjtct S*8»Sjfe-feil">' 

[07] 06 (c^$ titdmm^<o^m^m-r 

[0 8 ] *^«(C J: &imj|M;< , ^{C®ffl3 ft 

•> s?> ^©fc^cigBfflag^giJMscnFgiiffliist^sp 
»©nffl*^-ri3«0r*s. 
[09] #isiEcc «fc sj^^Hfe Hz Jb^- v v icmm $ ft 

4^ 9 8» y©fc*©±gi5il(J««g|5**&^TgW!iJ««SU 

«©F , 3»MB*^-r*tta0-c* 4. 

[010] *ISH«c<fcij|aei4Stdi-fe;W^ ? f©?R»«S 
»&CfS»©e«&*Ji«:BrlfWK:^J|{ig0-C»i. 

[011] *^B«:j:S«B**?ft-fejl,/< -» ^©ffe©H 
*6044«BSfl«jK:^-r^)^4ft0 -c* i . 

[012] 011 ions titc&zm tc£2> 
v tomvmmmicmmz ft siswws^swtsv 

[013] *!6W{c<fc-S«!H4Srfe-feJl'M^ i/©se>tc 
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[014] 013 (CtkS ft/c±8WM«tta$1vf;ROHFg|5 

[sis] 013 (ctks nfcigpfflijfi^ajivtsDnFaj 

fflJe«SiMvr©gllilS9!j&gi»rti0-C*S. 
[016] 01 3{c^?n/c*^{cJ:ij(^®feH2 

ewuffit«aj*t©ii-®*7K-rm0-c*>4. io 
[0i7] ^SB^6©*^aai»±#s*wr5 fe© 

■C* 0 . 013 &tf 0 1 4 (Cm <* ttfc±g|5fflte|S|*#jgffl 

w&»ns0-c*s„ 

[0i8] ^-a5^6©*^gai»±*©*w^-s *><d 

■C*0> 08&iyr09K:^3n/£:±a5ffliJg|5^jtffl3n 
BrfflJ0-C&£„ 

[019] 01CCmSttfc*f69JCC < fc£jIfvMDMF 

c-b^ v ^(omtLXim^-rwmmsmmmva 20 

[02 0] 01 7tc^Sftfc#*WcJ:.5»£iaDM 
F c ? *©ffl£rtfl8£^mift&ii4tJi0r<& 
5. * 



CIO) #PB2 00 3-2 82 1 3 1 

18 

[02 1 ] ^miC^Kt^Stitc-b^y i><mm 

1 1 -me a (.miis^m2<Dmmmmm^-t 
<*> . 

1 1 a-iSfia 

I 1 b- 

I I c, 

I 1 d- 

I I f • 



1 1 e -mn#. 
1 

2 1 -TgR^i*. 

1 2 2a-j8asfaii8?L 

1 2 3-j^)|4i£AP > 

2 1 1 ■■•TBmmzmt. 

2 1 1 a-9At?L 
2 1 2 -S^ 

2 1 2a-^-t, 
2 1 2b-*/*SHB?L 
2 12c-fl?L. 
2 1 2d -ggffigp. 

2 2 1a -aawL 




[03] 



211 211a 
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[07] 
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11b 11c 1* 
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221a 
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He 



[06] 




[015] 

221a(211a) 22(211) 221a(211a) 




221c(211c) 221b(2t1b) 



221c(211c) 
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Air Air Air 
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11b > 1b 
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